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ABSTRACT 



PROBLEM TO BE SOLVED: To provide window glass for a semiconductor 
package, 

which can suppress the mixture of U and Th which become main Salpha;- 
ray 

generating sources in the glass. 

SOLUTION: This window glass is composed of borosilicate glass 
containing 

Si02 in an amount of 50-78%, B203 in an amount of 5-25%, A1203 in an 
amount of 

0-3.6%, Li20 in an amount of 0-5%, Na20 in an amount of 0-18%, and 
K20 in an 

amount of 0-20% so that the total amount of Li20, Na20, K20 may 
become 5-20% 

and the total amount of Si02, Ba203, A1203, Li20, Na20, and K20 may 
become 

≥80% and has a coefficient of thermal expansion of 45× 10-7 
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K-l to 

75× 10-7 K-l, The borosilicate glass contains U and Th in 
amounts of ≤5 
ppb, respectively. 
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<ct> im>] 

[«)£] nm%T. Si O 2 £50~78%. B 2 Os 
£5~25%. Al 2 O 3 £0~3. 6%. Li 2 O£0 
~5%, Na 2 O£0~18%, a#K 2 O£0~20% 

(fflU Li 2 O+Na 2 O+K 2 O£5~20%) 

mmsimfiA 5~7 5x 1 o-'k->t***wm 

tf^xa^&O. U3WfTh^WJ3Sf£*fc5ppb« 



1 

iummi sio 2 &5o~7 8%. b 2 

0 3 £5— 25%. A l 2 O 3 £0— 3. 6%. Li 2 0£ 
0-5%, Na 2 O£0-18%, &tfK 2 O£0— 20 
% ({IU Li 2 O + Na 2 O + K 2 O£5-20%) £ 
* L . JJ2l£#<0£#g*^5:< i t> 8 0 %JjLhTJ> 
•5\ fajg366^*4 5~7 5xi0-7K-i-C£&*^ 
4WfyXfrt>%<0. U&tfTh<^WJt*(9tt5pp 

[ 19*5 2 J ftt%T\ Z n 0*<4 %V±T'h h . M 
[H£«3 ] MMXT, S i 0 2 #6 9 . 4%&±? 

mx. 

[fl#Jl4] nm%X\ SiO 2 £5 0-7 8%. B 2 
0 3 £5-2 5%. Al 2 O 3 2:0-8%. Li 2 O£0— 
5%. Na 2 O£0-18%. &tfK 2 O£0-20% 

UIU Li 2 O+Na 2 O+K 2 O£5~20%) . Z 
n 0£ 4 KfcLHMrU TtV* »±£&WmM*tt 
•f. ISS&ftcr&lim&'J?* < b t> 8 0 %JS±T > ;5 0 . 
£mHtiabP4 5-7 5 x 1 0-TK l T$>Z>*H-J St 
mxfrh+j: 0 . MRXfT h <^fft&gtC 5 p p b H 

x. 

[f*£Jl5] **%T\ SiO 2 £5 0-7 8%. B 2 
0 3 £5-25%. Al 2 O 3 £0-8%. LUOfc^i 
•f. NaiO^0~18%, &tfK 2 0£l. 3—2 0% 

({IU Li 2 0+Na 2 0+K 2 0£ 5-20%) £W 
U JhJE&ft^W:l#2l»fr< 1 1> 8 0 %tLh-r«> *) . 
^56^a*«4 5-7 5 x 1 0-7 K-»-C*S*«7^K 
if^Xfrt,**). U&tn^h<D^fi*«tfc:5ppbW 

X. 

mm 6 1 ^ x^jigco^atxii-s^))! 

[H£«7 ] ( a ) j®jS?FrtOtfII#7X^ffi<7>£ 

®xii-&zwtwxTmoum. 
x«»smHcyc^**<^^^-b7 $ >y txxim. 
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[H^a9] »*ai-5<o^-ffi*>lflt:ga«* 

**>f u&tfTh<ot*a#£fc:5 
p p biaTT*>&^ t zmit-tzmmamicvtm 
w>*y*r-i;mmwyx. 

[fiMlO] Sfi%T. P 2 O 5 £5 0-8 5%i>J: 
A 1 2 0 3 5:4-2 0 %^TU ^<0^ff^'6 3%& 

±-cfco. cuoh. i-io%£#u f*®%m. 

ifiA 5-7 8 X 1 0-7K-ir*&jg#^WUR^X*^ 
10 U&lfTh^***9tfc5ppbUlTT&&^ 
k^^lSt-rSif^8IEii<0^^-/^-^ffl®H 
ti^yx. 

mm\\\ w^vx<mmhm*wm®£$ 
hxni-ttsimifr t -y ^-vffl®»^7x<^8jt*a 

[fg*« i 2 j «*wr5x<7)«iprti.iijS:?9ffe&ia:-r 
20 hxm£$ti^tfr*vr-i;mm#7x<v§mtjm 

-ism&tfjxivmjim. 

im& 1 3 ] MiBSg&tfmtfcfc «ktf/**:lii8& 
t -tS»*S 1 1 Xfct 1 2 fc:ie«<9¥3lft>* -/ 

[ft^ai 4 ] Miail«SXIix^^y^a. 
EKJ!!SX«x.y f-y ^^fccifc*-*- & Z t ZW&tS'h 

mm 1 3 K3»*>¥atic'C9 f-ismmwvxvm 
mmizfi twit *) $ tuzmTt) &mm 1 2- 1 4 <?d 

[ISSJS16] fSSS6^«7g«to*ffifc:«J:'). 
^X^jBLJtOt*. IS*«1 1-1 50)\,rrtd)*l 
40 Sfc:iE«^^ffi^fif3^«c/N--y^-^ffl^«Xr7X<7) 

[I9*«17] lt*fll-5fc«J:tX8~l 0<OV^ 
* l «fcfi®WSfcy*-y *r-VWmtiyXt$im L 

[§S^18] ^^6, 7fcJ:tfl l-16<7>vvf 
[0001] 
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A-«y imam&ttfzti* amftint&im&m -vmm 9 1 r^s -t-t? s -/ ?^y ^-^8<^»ig 

Ttt. ftHWtCte'>5>' (U) . HJ>>A (Th) m 10 •y^<^sag3|^gt(ijl^60~7 5X10- , 'K-»cr)SH 
5 ( R a ) flW^lStf. R a ttfiEftft*^ 0 . #7Xc0f»B3^£!&Ji. Ztlt mgi)\ ^TF* 

^tu»ia«Kajft*s^<, Th(cjt^T5-i ccd ffymmmi^wmt^mM^miizs.-> 

[ o o o 3 j *<o^ mmm?£.mti}ti& «tas •? . a 1 o zm? 5 fc«is#j'HgjR7 < 

ZffiktZ BWfc LT . KK&o*>«ga<j££ 4#3tfcD*£«2 i: 1 ft<D*fi«3<«fc:«*&a*l 

*rO>£. lyUlf fl§Si¥3 - 74 8 7 4^ffifcli. -b TtJ 0 . 35175 £ffi f&-thfmff%< » *<?>WM?X h 

M&£mfiLfcztzimt-r&M*m8m : ?iJ ! 8g£Z C0007] fe^xxmxomn. (0 uMTh« 

tix^t. LirL. zeMfcmm^nmmtzti^x **»9wfr<» mmmm^vy^y-crmiZ 

^yy-h^xaEM^aasig^^iT'&o. ft 9mx*. mn<n^±.\,zmH-x^h. m t^si-* 

[0004] !fcfiFF5-2 7 50 74^&fgfc ^^*k<^«tttfc«l"C^4i:V^fWit*L» 

14. Stfttt^<Jjc#tf>£*g# 1 0 0 p p bWT, a*8 fcJStT(iii) gs8$iiE«8li££0ttrU HSCVj^fc. 

ftSJSO. 05c/cm2 • hriaTCfc"). «t83S8t 3Xhffl«£^Lft&&fc'OfM&^6^flcAV 

tt7c3§«Df&l?#8*>WG:F e j o 3 . T i o 2 . P b ^-^Jffigtttf yXAX/^am^um^m^-t h Ztlz 

Zr02*1Stt^tfyX&m&tLX)5').9m $>&. 
Hfctt* a&SfcJiiSO. 08-0. 005 c/cm' - 30 [0008] 

h rtf>#5X#Bl^$iva^. X. 1MPF6-2 1 1 [!8S£JS&-tl>*:«>c7>*g] Ztl&X. tfyXiZ^* 

5 3 9-5|£#fc(4. UfcTh*>&q|r»<0^Z r O2. JlSaSfttPflScStt, #7X<y}Sm(qgBi-6t><0*« 

%^&mm ?xm£&iix& o . njtflfc. tfyxvwmt ixmmwcmisGmtfwt>x>jr% 

ftifctO. 0 08~0. 0 0 2c/cm* • hr^5 ^©i6g<Ot<OiSrfflV^T^X^^L3tfcC:^. 

xim*2tLX\*h. tttf7x<7>mmwm$Gmi{mtLx&\^ 

[0005] £ t £ j^tti U:. HD*>. £££ tl& 

SW^^^SffiJg^trff of , aSt J: 6 /-f 9Hz. ^yx^mx<omxk9mth^mifiht z 

vyv^y~im^±^j:mm^±jmm\iz*£r>x^ 40 tmmit:. ZLxtiyxwM^xnim'mffii 

t. -e^». ati&ajftcDffiafifli^^is^cau f&mxzmjtt h&vmmt lx. mwyxcom 

<=SroTiJ 0 . ftiSTti. 0 . 0 015 c/c • h ffic^tXJi-^^jS^rtUHmfcftftlrr&^^^Bf 

im$.-tZ>t:lt>lzte. amLlligffZWV&1i&lJ t 5 x#5 p p bIZroVttSAV 5 p p b«T«Th^ 

P P b £S;t6#7X-Cli. HSWt^TigTfto^. ^ft^WL. -e<^S«a«aftJiJS^0 .0015 c/c 
[0006] fed ^T. *m#>*v *-=JfflmifyX • h r WFk % *) » y"-yfflM#7^ 

J ^** £ H4L'5rVvttfi-c«>&c:t3{» { S^$ixS. *5 t iXftfccDifyXtrmu&VtfimX'b&Ztin.^ 

-VTR**7(ommi.Wl&Fct£o£.Vl.&*: Silt:. 

miZit&UyXmt. (MX7<W-kLt# 50 [0009] *|&BJ!li. dOid^atS^V^T^JS 
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5 

<I)fiS%T\ SiO 2 ^5 0~7 8%. B203S-5 



Tii. U£*^*5ppb£j8;l£i<DUH§<s>#lTfc 



-2 5%, Al2O 3 £0~3. 6%. Li 2 O£0~5 *>-f. ^jST^IKH^T^^y^-^fflSgff^X 



5l^#4 5~7 5xl0-'K-i-eJ>£*?^&#5 ^W4#©6T4«5:V*S*£ LTaUSfttiSfitfO. 0 

X*^>3. U2it/ThOlt*a*atfc:5ppbJaTC 015c/cm2 • h riaTt®6Tfi< . Bftfi&S 

[0010] (II)fift%T\ SiO2£50~78 10 [00 1 5 J *Wm^tfr*v At 

%. B 2 0 3 £5~2 5%. Al2O 3 £0~8%. Li 2 fcWC. U»tfTh£7)^f*;fc£fc:3 p p b&LT## £ 

O£0~5%. Na 2 O5:0~18%. 2SH/K 2 O=&0~ L<. atgJfcfflMliO . 0 0 1 c/cm* • h rOT^ 

20% (fflU Li 2 O + Na 2 0+K 2 O^5~20 JIF4U>. 

%) . z no£4%£Lb£wu r/Mr udaraaM: [ o o 1 6 ] xmcvmtfr^vr-^mmitfyw 

mi-tt-r . JJBJ£7>0£«#^&< i: i>8 0%Elt LTUU m<D3aw*^'fIfc#7*#W 6 

T*!KfMHBfl^4 5~7 5X10-'K-ir&** *U>. 

•7*4 Wfyxfrt***). \J&VTh<ry£%Mim£.5 i}yx ( I ) 

PPbmTCife&CltS-^Sfc-rS^i^N-yy-^ffl SiO 2 ^50~78%. B 2 0 3 ^5~25 

W7^. %. Al 2 O 3 5:0— 3. 6%. Li 2 O£0~5%. N 
[0011] (III) Si%-C. SiO 2 £50~78 20 a 2 O£0~l 8%. AX/KiOZ 0—2 0% (fflU L 

%, B20 3 ^5~25%. Al2O3^0~8%. Li 2 i 2 0 + Na 2 0 + K 2 0£ 5~2 0%) ±S£ 

O^i-f. Na 2 OJ0~18%. RtXK 2 OSrl . 3 #<O£*fta^£<fci8 0%m:-C*9. I*®56t&& 

~20%(fflU Li 2 O+Na 2 O+K 2 Of-5~20 #4 5~7 5X 1 0-TK^X'hh^y-^i}yX. 

%) iJMc^^Wft&^^<tt80%«± [0017] #7* (II) 

•C*) 1 ). gfel53i&8#4 5-7 5X1 0-7K-iTJ>&* **%t\ SiO 2 £50~78%, B20 3 £5~25 

WtfktiJXfrbtt*)* Uai^Th<0^ft&^fc:5 %. Al 2 Os5rO~8%. Li 2 OJ-0~5%. Na 2 0 

PPbWF-ChtZt^mLt-fh^m^-y^-^m £0-18%. &tfK 2 O£0~20% (fflU Li 2 0 

mt#7A. +Na 2 O + K 2 O^5~20%) , ZnO£4%JaJr£ 

[0012] (iv) mm a 7 *cvimcD4Mxii-~mtf w t . »j iabtiONHb* &t ±.£j8.fto% 
mM&ftmmtmm-zcozmiLtiimTtfyAZ 30 wi*^^<tt>8o%jjuiT&o. mmmwis 

®mzzbmmt?hmgtfrU7--i;mmi#7 -75x1 o-TK-ix-b&wirj&tfyx. 

^^SiS^S. [00 18] (III) 

(v) ^m-mmmir^i-h^m^yy-^mm ms%xt. si 02*50-78%. b 2 o 3 ^5~2 5 

tiyxx-h-ox. mttmmimn^ff&$mx\tx. -v %. ai 2 o 3 £o~8%. Liiozist-r. Nazoi 

*>rziix%&ztzimt?h i tmifr*v'!r-i;m o~is%. xt^K 2 o$-i. 3-20% ({eu li 2 

5gtf#7X. O + Na 2 O+K 2 OSr5~20%) £WU JJUfcft?) 

[0013] ( VI ) S«^7XC0»|6rt-5[S-&BfgJia: #fi**9«ar< fc 1 8 0%tLhT*> 0 . ««9HHK« { 4 

■thxm$ts¥m#>* ^-'jmmnyxffm^n 5-7 5 x 1 o^K-i-eas*^^!^*. 

mx-b-ox. mnfrrz>mzimthm£. mtfo-r h [0019] aT££*i&a$??-'f K#?.x(=£»t* 
mm^m^^m^thzbimib^h^m^y 40 &&ft<rmmmmss&m&zmtth. mx 

7--fR\?gtitf7x<7m&jm. mx/ ( 1 ) ~ am tzn^x. s i o 2 fcB2 0 3 «*»>y>f 

(vii) u##7X(oMfoi-&mzmmMi.-thx&$ wfyx^mmmx-fyt. s i o 2 *«5 o%* 

isti^t&*v7--i;mmtf7x<m3km.?t>'> mt%*). B 2 o 3 *«2 5%jri6Si.si:B«tt*<fiT-rs 
t, mtftt&miwmthJMff)®. mxm-zw&L s i 02*57 8%^sx.. b 2 o 3 *i 

JK)sgai^is«^i^^sc:ti&!mst-rs^«yN- 5%5icgfcii«^tt* J »ftrs«i6i^s. geot. s 

•y^-vfflig»^7^.c^Jt^^Sgi;^-s. iO 2 tt5 0~7 8%OKHfclJ)0. A»-oB 2 0 3 «5~ 

[0 0 14] 2 5%0)®BT'fcS. ( I ) fcfcWCtt. SiO 

mtitfyxiz^xmwth. *%fflD*mtfr*vjr- i o o 2 0 j ( 1 ) ~ < m ) tz&^x. a 1 2 o 

vffllg«^7^i, UatXTh<^W**%t:5ppb 50 3 Ji<f7X<?)W«tti&|iiI±$«&lS7>T*S. L*»t. 



Li2O + Na 2 O + K2Oi&5~20%) #WL. 



U&^Th<^«*«ft(C5 p p bUlTfcffiftT^^ 
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ijyX (II) fcitf (III) fcfcWC, 8%*mi.lb 

2O 3 <7)^W*«0~8%fc-tl.. #7^ ( I ) fcfcWC 
A l 2 O 3 (^W*»i0~3. 6%tLT. *<D±JB 

[002 1] LizO. Na 2 0&tfK 2 OliiJ8flfcU: 

mi. ®m&z&<?hf$.ft?t>&. tint: 

•oXfiyX ( I ) — (III ) fcfcWt . L i zO+N a 2 
O + K 2 O«^#W*«5~2 0%"C*S. S^fc.! 

( I ) &£V (II) fc:t3V^0~5%-C*>'3. 
(III) fc*>VvC«0% (Li 2 0£-£4-f) -C&S. # 
( I ) fcitf (II) Na 2 0&tfK 2 0 
^fUl 8%&tf 2 0%£ilS;t6 fc»«ttt#St{fc 

T. NazO&VKiOerl&imit. -?-*l.^:h.0~l 8% 
&tfO~2 0%Ti>&. ititfyX (III) 
N a 2 O&tf K 2 OO&ftltiU ft 0~ 1 8%RV 
1. 3~2 0%-CJ>&. 

[0022] &±0)m<miz. w«tt. isntt. 
i§tt<o&iH\ mmm&<?>mm<?)Bmx2o%m 

VSM?. T^'JzfcSi&ggtfcHj (MgO, CaO, 
SrO, BaO) s ZnO s C 1 ^D/NOy>^£gs&|] 
Tt&Zti>-i>imX'$>&. SC. As 2 0 3 . Sb 2 0 3 ^<7) 
Btf&ffl id*gti5 CTigim&ltf-l. CI t & . X. 

[0 0 2 3] tfyX ( I ) CiM,vtliZnO£4 

%w±ttz>otfmL\\ tizmx (id ttJv^T 

[0024] ±M<7)*V<!rJ WfyXZmfltt-ht:**?) 

wm±. mm. m&&. *mm>. mxm 
[0025] ammtx^tL^m^yir 

[0026] ^a^^x^fflco^xji-s*^^ 
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( a ) fsm^cofmafyx^mm^^i-^im 

m'XTmoim. (b) jm^com^yx^m 

mm^ts^s. vtmemtMiJim. ( c > our 

[0027] JJEfirfe (a) . (b)4fctt(c)ttl 

10 ffl-rsdtfcio. u*trrh**ft8*B«>T4«firvvy 

«jWMi*-4*'» ±IB*S ( a ) - ( c ) <DiJ»fc< fc t 
l ofc «t o T . tfyxme&MXte-Utf&MiPPin 

[0 028]*f6BB^*ffi«. ±E*S(a) . (b) 
20 tsjttf ( c ) OVv«U&*iiUW-*£fcfcJ: Off^oT 
4fcJJE*S6 (a) 4fctt*i£(b) fc. 
(c) fc*»J8tTtJ:v^ 
[0029] JJEfirS (a) TfflV^JIRXrxfc LX 

OKBtttttb&tttt. MttfNt, Ar, MSt^" 
CH4, LNG=Srt-^flskS^X^if^ffl^6^ 

[oo3o] imxm ( c ) (ctjv^tfflv^sjgjsjFtt. 
m&.ixi>mtfbz. ztLt><7)*y$*,?tLxi±u 

if*** 4 2 0 p p mJElT. 04 L < « 1 p p mJilT^T 

40 [0031] *f&ip§»i. tmthmmmzimxmi* 
n-y^-itwrntfyxxb-yx. mmsm<w®i 
immx\i*yi->fztix%?>ztmBiti-&* 
m\fr^?7--i;mmti!yx£mthi><r)Xhh*). m 

mMyxmffrt&ifyxfmtLXtt. ±M<n**7 
^Wfyx(l). (II)**tHIU)*JS»*£ 
fc^T^. itCuOJ'MU P 2 0 5 -A l tOz^K. 

-xti-&mwm#yxm^&zti>x'zz. 
[0032] *mxr)#yxmxi>z>cu OUg# 

U PiOs-AliOsZK-Xtt&E^mUfyX 
50 li. ff4L<lia*%T. P 2 Os£5 0~8 5%2ltfA 
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l2O 3 £4~2 0%lrtrU H*<D£ft#6 3%Ja±T O, SrO, BaOftt^ZnO*»^Sffif<0^*{i. M 

cuos-o. i~io%tq*ru a^mmm. m?&g&. mmom. mm&t^om&t)* 

#45~75X1 0-7K-»f*Sfc<W#iU>. CKO 5~3 7%. #4 L<I46~3 0%tf)&fflfc-rSC: 

X£^^>^-j'm«#7XfcLTfflV^fc. i£ [0040] 4fe. P2O5. Al 2 0 3x B2O3. SiO 

f!^®lR7'f;^-!:LT<0aigt»ia$-^4^i:* s -C 2. MgO, CaO, SrO, B a ORV Z n Oj&>&$: 

LT. T^$-r-fc7$ ^'ty^-^SOffiMK £L<I±9 0%^T&6£fc*>*JiS-C&&. ±ffi<7)i£ 

M—4tokMM2bjM3bvmzWat6&9i#& 0%filrt<0KHT. Sb 2 0 3 . Nb 2 Os. PbO, La 

< „ KAtvhSftj: zxhyvyifflmtKr,*:. 2 o 3 . y4MBM»3*-gtfr*-*;r t fc^rarc* 

[0033] HTfe i vtm-wmti jxmm<rm s . 

ffltffl^BR^lii&MBW-S. P2O 5 Ji"r«3K<0®a* [004 1 ] MWuOtt. P2O5-A 

8 5%S-iStSi:^7X<^!ie*^<^0-trs«|6i*t L. BSHOJdfc:. LTfl**- SU&tfThtf) 

T. ±IS»i85%, #4t<tt80%T*l>. P [0042] *2fc**»i. ( 1 ) 8afc#7X?)*tJpr$- 

2o 5 *s5o%*g|-e«4ai^[i«a* { *#<^0-rr&« 20 i»iiiir!9fejia:-ri»xsj#tf^«yN--/^-> ? ffl^« 

[ 0 0 3 4 ] A 1 2 Os tt. fc¥WWAtt£&«Ff- S tf>fc t*^'! ^-^'ffl^#7X<7)SiS2ra;. fcitf 

#fc:S6*ftWrjS^-C&S. L*»U 4%*SST*i^c^» ( 2 ) WWr^^^Wlftrt-iliSWfflCCrsxB** 

0. ±Kti2o%. »4L<«i 5%ri>s. ssga^Baa^i^i-rs^iiSr^afc-rs^i^N--/^ 

[oo35]cuoc^ti«o. i~io%. m&l -i?mmt#?x<mg^zm?hi><rrQi>bh. 

<«0. 1~6%-CJ>4. CuOli %m%*>r HZ [ 0 04 3 ] *^«^^-i;ffligM7XW 
mrChhif. 0 . 1 %*SfCt^<^«*^^r< . 1 30 mfrSc ( l ) tS £V ( 2 ) fcfcWtli. *tl»r*-S«flg 

0%£SxStj8*Sttt«fc^«3KOSig**gSHtt BH5to*B»fcTif^*£ 4^*±Str6rr* 

[0036] B2O 3 <^**&»*0~15%-C*> &Z3i&1&Z-£&ZbtfTZZ>. Z0))!&mi<&< 

•5. S iO2?>#«#0~2 5%T-&0. MgO, C t b&.T<Dk&*)?$>i>. 1}?X*rtv*- 

ao, sro. Baoatrzno*»^ss^iax»i ^ffl^fcffi&Dni-rsi&i. jis. n^tmmmm- 

2gja_h<^^f** { 0~2 5%T'*0. B 2 o 3 . S i O OJg&ti. flJBnS («*TOO$ilTV>Tt J:W Xtt 

2. MgO, CaO, SrO. B aO&tfZ nO*>£># MXV WX-h&V. -c<Ofl!JBfffi5«4^X'JlifcJ9f^RltO 

SS^lSX«28BUi^*g*»-5~3 7%-Cfc9. CeOii^LT. ^1 fc t J: 

P20 5 » A 1 2 0 3 . B20 3 . Si0 2 . MgO. 0. CeOi^^msThhThOitfiaWStZ^t. 
CaO, SrO. B aO&tfZ nOfrt>%&m&Ha. 40 -r<IT\ SS^^flat^^iffl. x-yf-y^&fc'fcj:-, 

<^>Mf^8 5 %«±-c*& i t #m lw xvmiz^mittt ztizj:*)^ sfa+ ec eozitm 

[00 37] s i 02. Bzo 3 im*m.<o&m*m mtz?)m<zttfTZ&. tmm. ®&<vm 

«2 5%$-St&fciagttfc:^'?. B20 3 |il 5%£M [0044] fcLt. Xmi&tmWy 

[00 38] MgO, CaO, SrO, BaOfttfZn UX.VThtt&tmtZ5 P P bJJlTO#7X£#£fc 

ott«att<oi^^r«^>c38tt^i&#fc : ff5ST*&. l*» «>fc:Ji. -eomigi: ixMmmffim%G&<r)mi)'j>- 

[00 39] B2O3. SiQ 2 . MgO, Ca 50 Lfttttltffr^t^fclifc&M/Cfc*. 



1 1 

[0 04 5]*&Bjfcj:. liUMWLXZtzmgSHzX') 

®mm?£m?hi><?)X'i>t>&tf. m^mrn^ 

[0046] 

immi KkT*m&m&mz x o $ t>mi< mm 
i mm&h x o £im>< -y j-zim ttz. zcom\ 

+#izlszti& UfcTh <?>mi&®miz1iZ iih 
UfcTh^Fttftfi*^|^LT. ZtlZtlO. 8pp 

&sre i o k g ) sr. 5 y v hfum&co^mmizx 
*u iiv?frx-n-& (^vyfyzsWi Kf^Mfc 

+fcN:^X^SUl4 0 'J y h^/m i nTSSA 

lt. ^xmmmm^mm.bmt^a>. i4 

8 0X:. 8i^ST««f. filg (BBS. *=>Sfc> Ufc. ft 

ns&yr--fr* ixuyxyu y ? 
Thttmtmriwm m) stcp-mass^^ 

XftmLtzbZb. Ztl?tl2. 5 PP b&tf3. 4p 
pbTA*). U&tfTh£«{±it£5ppb«T-C* 

[0047] (mm 1 ) N 2 #xco8LA£ U=5rv^ £ 

mTtmtfyxvt^o) znttmtfyxv 

(DURVT htt&te*tl?tl4 2ppb&t/3. 6 P 

fc. mm 1 fc Jt$s$i 1 t> » ^wuh^n* 

[0048] (HJS0l2)^lONo. 4<0«JSt^S 

ixh\}tTh<&twmfrt>m.Lx. **i«h.o. 2 
ppbxi^o. 1 ppbT*o)t. /fyxcotmmm^) 

tiibizm 3 lz*tx ? HStr 1 2 1 Kfl^&SM* 
13T18l£S*U rtM14^^'J^yo-^Tttej'?. 

W?0'y?) fc«^jPO^«12 (Ssv^vhWls 
^UfcTh0)£««<?-*veh.U : 19ppb. 
Th:0. lppb&tfU: 30ppm. Th : 55p 

prnx-b^fz. (mmm.?2Kg) zi 
y v hfrmm.vs&mmtm^x. 14301c. 61$ 

£LXtfyX7-v<v? {&f#9XBb\*5) 
c\(T)#yXBi#tfLt:kZ*>. UtTh<o#«Ji-e 
MXll. 2ppbfttf0. 2ppbT*>-?fc. 
[0 04 9] (it«0!2) 03<Ox'J^yD-/^14W 



(7) ^2002-1 98504 

1 2 

b^o) Zfflz. ZcoiltetfyxwcDVbThcoftffm 
IKIia 1 8 p pb&X/0 . 3 p p bt'|,ofc„ Utt 
0l2fcit!|^!2cOJS**^. ^rt#ffl^fc«»taa5^ 
^ifeltttHfi7C^*»^^V^Tffifi£tT. tfy 

x £iFimmm>t>mii~& zbtzx*). #7*+<ou 

[0050] (mm3)miiMlX%t>tlti#yXA 

zmsm&xmmnajLi, mzmt (15. 5x1 

10 7. 7X0. 8mm) W<<*')r-&mmt#3X (WF 
ifyXCbUo) Zimilz. Z<7)/fyXCcr>15. 5 

xi 7. 7 mmwimmztiximTbhw. 15. 5 x 

0. 8mmrotfXl7. 7X0. 8mmffi<ift JrMKO 

mmiLXifyX (KkTtfyXDb^o) x 

2. 5ppb t Th : 5. 8ppbt*0. x,rf^ 
j^0^5XD<0U. Th#ffifili*iVT;fUJ : 2. 3p 
20 P b. Th : 3. 8 P pbti>ot. BB^. Sg^OMX 

vmtmki-hc\b£x~?x. mmshcoThzm-x'Z 

[0051] (mm4)m<7)No. i<oajst^& 
xotz&mnsmmmzwfiix. Bmxv+timL 
iz. z<omm'*v*£is*iiz>ubTh(?>m\^ %wm 
£-£*tihubTh(owmsi)*t>m.Lx. 
0. 7 P pbai^o. 4ppbT-&-?fc„ zvmm'U 
* (mMmx-\2YLz.) zm3<wv7)i4px\ 7 
v v hfrmmmsvjitmzm^x 1 3 5 ox:. 3^ 

30 XW&Ml. 5Vvh/l>®&<7)&&Wm£&L&X-ti 

s£fci3 5o*:. 5i^i-c«jb. mmtti. %m 

^tftii^. m%.<?>T-->UZ: LXtfyX m??* 

wz. zntfyxzimtx mmnajLitz®. mm 

3bmm£lXmm$:m;LXl 5. 5X17. 7x 
2 . Ommon-y 7-- i JWgmiJyX ( MTifyx E b 
^O) Zfttz. Z<7)tfyXEC0U%X/Th(ntt1ftmiZ 
9p P bRlX0. 8p P bti-)!t. X, ^ 
O#yXE0>%m&mi. B4fc^TJ:dt. CCD 

®s«Efflt tximrmmfttv himtiiix^ 

40 fc. 

[0052] (mm) K-rT'-iwammxbi 

iiXVtfyXC, D. E^ng^fflVK itl^>$-«5ft 
H^»5 87JB3JIOC C D^yT^MLtzT^i'^ 

y $v?'*vr-i;£j^*i/®mmmmzm^xm 
«u M*mm?t:ttmiiz. 

[0053] Vc&<?>1z#>. A7 7--VmmiiyXb L 
50 T. R«tr@««®#T^f^»L^. 



(8) 



13 



t o o 5 4 1 i&mmimmmFwmwyx 
v\mmm& i58xio-'K-'t^i<, mmo 
[0055] at, nhtix:. zti^mmsam 

ttl?a»a^iaLACS-C«^Lfc. ^3*»^^ 10 



^2002-198504 
1 4 

[0056] *mu. ±mcmwmzm£2ti& t>o 
[oo57]^ifcj:tx^2 tz^maza^ *xmi in 

[0058] 

[mi 



SI 



No. 


1 


2 


3 


4 


5 


6 


7 


8 


S i O. 


69.4 


66.4 


69.4 


69.0 


67.8 


67.3 


61.4 


74.6 


B.O, 


17.6 


17.6 


15l0 


20.0 


15.8 


16.8 


17.8 


6.3 


Al.O. 


3.6 


3.6 . 




3.0 


2.6 


11 


1.6 


6.6 


L i tO 


0.7 


0.7 














Na.O 


0.7 


a7 


iao 




4.3 


10.7 




6.2 


K.O 


8.0 


ao 


1.6 


16.4 


ai 




7.2 


1.3 


BaO 










L3 






5.1 


ZnO 




4.0 


4.0 


2.6 


az 


3.1 


10.0 




NaC I 














2.0 




Sb.Oi 


1.0 


L0 


0.4 


0.2 


0.2 


a2 




0.4 




48 


60 


67 


72 


66 


64 


47 


55 



[0059] X *[*2] 

5*2 

(CnO^f, PtO.-Al.O*'*-**^*) 



No. 


i 


2 


3 


4 


5 


6 


7 


PiO» 


78.3 


71.4 


77.7 


73.2 


80.5 


57.0 


65.0 


AhOi 


14.6 


9.0 


15.0 


12.1 


7.7 


iao 


15.0 


BtO> 


1.0 










5.0 


10.0 


SiOt 










5.2 


23.0 


10.0 


MgO 


5.2 


4.5 


4.3 










CaO 








a7 








SrO 








ao 








BaO 




6.3 


ao 




6.6 






ZnO 


1.0 


ao 












Sb.Oi 








ao 








Nb.O. 




1.8 












CuO 


2.0 


2.6 


4.0 


L0 


0.6 


0.6 


a 4 


(iio~*K-») 


67 


68 


62 ; 


69 


72 


62 


57 



[0060] 



* * [H3] 



(9) 



1 5 



»3 



^2002-198504 
1 6 





U St 


Tbft 




J/7 f>3!7— 




(pp b) 


(ppb) 


(c/ca>-hr) 




#7* A 


2.5 


14 


< 0.0016 


*p fi: \^ 


#7* B 


1.2 


0.2 


< a 0015 




#7* C 


2.5 


6,8 






#5* D 


2.3 


3.8 


< 0.0015 




i$yx E 


1.9 


0.8 


< a ooi5 






42 


16 


0.004 






18 


0.3 


a 002 






12 


13 


0.002 






210 


03 


0.02 





[0061J 

im 1 i vtr*^ ?<?)^m®fcz*m?>mc 

hi. 30 



[03] HS40lfc:tJV^T^7^^«»-r&<ofc:fflv^ 

[04] ^mic^mi&tHjfyxfr^&imifr* 

1 

3 

10 sttswa*? 

CCDf-yT 

m. 
mm 3 



2, 
4 

6, 

7 

8 
9 

1 1 
1 2 
13 
14 
1 5 



[011 



[02] 



(10) 



^2002-198504 



[H3] 




f 



[04] 




900 



(51)Int.C1.7 

C03C 4/08 
H01L 23/02 

3/08 



F I 

H01L 23/02 

23/08 
27/14 



F 
J 
B 
D 



(11) 



^2002-198504 



F?-A(##) 



4G062 AA01 


AA04 


BB05 


BB09 


DA01 


DA06 


DA07 


DB01 


DB02 


DB03 


DB04 


DC01 


DC03 


DC04 


DD01 


DD06 


DD07 


DE01 


DE03 


DF01 


EA01 


EA02 


EA03 


EA10 


EB01 


EB02 


EB03 


EB04 


EC01 


EC02 


E003 


EC04 


ED01 


EE01 


EF01 


EG01 


FA01 


FA10 


FB01 


FC01 


FD01 


FE01 


FF01 


FG01 


FH01 


FJ01 


FK01 


FL01 


GA01 


GA10 


GB01 


GC01 


GD01 


GE01 


HH01 


HH03 


HH04 


HH05 


HH07 


HH09 


HH11 


HH13 


HH15 


HH17 


HH20 


JJ01 


JJ03 


JJ05 


JJ07 


JJ10 


KK01 


KK03 


KK05 


KK07 


KK10 


MM02 


MM35 


NN14 






4M118 AA10 


AB01 


FA06 


HA02 


HA23 



